Respiratory sensitizer hexamethylene diisocyanate inhibits SOD 1 and induces ERK-dependent detoxifying and maturation pathways in dendritic-like cells.
Respiratory allergy to low-molecular-weight chemicals is a current concern in the context of occupational health, and a certified method to identify respiratory allergens is still under investigation. The aim of this work was to unveil some of the poorly understood initial molecular events and toxicity pathways underlying respiratory sensitization, which might be crucial to disclosing the key building blocks of new testing strategies and may contribute to the development of a valid in vitro method for the identification of respiratory allergens. Immortalized human dendritic cell (DC)-like THP-1 cells were exposed to the respiratory allergen hexamethylene diisocyanate (HDI) for 6h, and the activation of several signaling pathways was analyzed. Mitochondrial membrane potential (MMP) alterations, superoxide anion (O2(-)) production, and gene expression modulation in HDI-treated cells were also evaluated. According to our results, HDI induces O2(-) increase (P < 0.001) through enzymatic inhibition of cytoplasmic superoxide dismutase 1 (P < 0.05), which might reduce MMP, further leading to mitochondrial O2(-) production. Increased O2(-) levels promote ERK phosphorylation (approx sixfold compared to control; P < 0.001) and downstream transcriptional increase of several genes: HMOX1 (P < 0.05), involved in the protection of chemical reactive species; MDR1 (P < 0.01), responsible for the efflux of xenobiotics in the cell; and CD83 (P < 0.05), a DC maturation marker. These results raise new perspectives on the action of respiratory allergens in DCs and point out key molecular events that are crucial for the development of the so-called adverse outcome pathways, particularly regarding O2(-) increase through enzymatic inhibition, and important for ERK activation. Furthermore, our results highlight the role of ERK signaling, but not p38 MAPK, in the activation of vital mechanisms in cells exposed to a respiratory allergen, such as cell detoxification, migration, and maturation.